Objective: To assess the rates of inappropriateness of admission and last day of care on adult medical wards in an east London hospital, to identify associations with any inappropriateness and to assess what services need to be improved or provided if patients assessed as "inappropriate" are to be more appropriately placed in the future.
INTRODUCTION
Since the early 1970s, there has been at least a 22% increase in the number of acute in-patient admissions to National Health Service (NHS) First submitted 2 January 1996; accepted after revision 8 July 1996 . 'Correspondence to: Anita Houghton, Research Unit, Royal College of Physicians, 11 St Andrew's Place, London NW1 4LE.UK 544 A. Houghton et al. hospitals in Britain; during (he same time, the number of available beds has been decreasing. This is due largely to the greater throughput of in-patients because of declining lengths of stay, thereby making more use of fewer beds [1] . Victor and Khakoo [2] have pointed out recently that the issue of appropriateness, of admission and length of stay remains controversial, particularly in London, and particularly in relation to older people. Their own research, however, indicated that inappropriate admissions to an inner London hospital group were rare, at less than 1 %. They used a highly adapted version of the Appropriateness Evaluation Protocol (AEP). The low rates they reported generally have not been confirmed in studies across the USA and Europe using the AEP itself (see below).
Most of the international literature on appropriateness is based on use of the AEP, which was developed by Gertman and Restuccia at Boston University in the USA [3] . This is an instrument devised to assess the appropriateness of adult patient admission to, and specific days of care in, acute hospital beds through case-note review against a structured set of clinical criteria. The AEP has been used and tested in both the USA and in other countries, including Britain [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] , although the approach to assessing appropriateness in Britain has been more ad hoc [15] . It is increasingly popular in Europe, because it is judged to be a good compromise between accuracy and simplicity of use [7] . Results from studies across the USA and Europe, including Britain, have reported inappropriateness of admission rates, ranging from 2.1 to 44.8% and inappropriateness of the day of care assessment rates of 5-66% [3] [4] [5] [6] [8] [9] [10] [11] [12] [13] [14] . Variations apparently are due partly to differences in research design, and partly to whether the AEP was administered in its pure form or amended, and whether it was administered concurrently or retrospectively, as retrospective data collection is likely to overestimate the level of inappropriateness if records are not comprehensive [13] .
Much of the reported inappropriateness was found to be due to organizational inefficiencies, and it was reported that, in many cases, outpatient care would be a suitable substitute [9] . In addition, inappropriate days of care have been reported to relate to the proximity of the day of discharge, rather than length of stay (i.e. the closer the day of the appropriateness review is to the discharge date, the greater the chance that the day will be assessed as inappropriate). Rates of inappropriateness in relation to the day of care therefore, will be affected by the day of the stay that is selected for review.
AIMS, SAMPLE AND METHODS OF THE STUDY
As part of a study to assess the outcome of intervention with a discharge planning co-ordinator on the medical wards of an inner London hospital, the case-notes of a random sample of 625 adult patients admitted to general medical wards at the Homerton Hospital in east London were reviewed concurrently in 1992-1993 (winter and summer months were included, seasonal bias was checked for in the analyses, and excluded). This hospital is within the St Bartholomew's Hospital Teaching Hospital Group. It provides a service predominantly for the residents of Hackney, an urban area of London well known for its high levels of social deprivation, according to census data and other criteria. The aims of this part of the study were to assess the rates of inappropriateness, to identify associations with any inappropriateness and to assess what services need to be improved or provided if patients assessed as "inappropriate" are to be more appropriately placed in the future.
The wider study was a before-after study design (the intervention was the assessment of patients' discharge needs and checks on discharge plans by the discharge planning coordinator). Patients were interviewed on admission, and asked about their current social, psychological and physical status and circumstances, as well as their circumstances in the week before the admission. They were also followed up at home and re-interviewed 7-10 days post discharge. Data were collected from their medical records both before and after discharge. All patients admitted to the medical wards were eligible for inclusion in the study, providing they were resident within the boundaries of the local health authority, had been admitted from a non-institutional setting, were aged 18 years or older, were under the care of physicians (excluding psychiatry) and were discharged home from one of the medical wards. 
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In order to achieve the target sample size (600 in total), every third patient was recruited, in strict chronological order of admission to the wards. The full details of the methodology, other assessment scales used, patient recruitment and the intervention study have been reported elsewhere [16] .
A trained reviewer with nursing and university qualifications collected concurrent information from the patients' medical notes, nursing notes and ward charts, about each patient's first 24 hours as an in-patient and the last full day (24 hours) of care preceding discharge. The instrument used to measure appropriateness was the AEP, which is capable of giving a picture of hospital care that distinguishes those patients who really need to be in an acute bed from those who may require medical and/or nursing care, but who could more appropriately receive care elsewhere [3] . The research reviewer was asked to identify the main reason for hospitalization for each patient assessed as inappropriately in hospital using the AEP, and to assess where these patients could be cared for more appropriately. The results of the AEP reviews are presented here and analysed in relation to relevant information obtained from interviews with patients on the day of discharge and at follow-up at 7-10 days after discharge. The data were analysed using SPSSpc, univariate and bivariate analyses were carried out using tests of significance, including chi-squared tests. The 5% level of significance was used. (98) were assessed as needing non-acute beds (Table 2 ). While 31% (53) were judged as "inappropriate" admissions for predominantly social reasons, the majority [67% (114)] had been admitted because the doctor had been "over-cautious".
RESULTS
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In relation to the last 24 hours of in-patient care, 34% (195) of patients were assessed as "appropriate" using the AEP (Table 1) . Of the inappropriate cases, Table 2 shows that 32% (119) were assessed as needing home care, 18% (67) as appropriate for out-patient care, and half (183) were said to need care in non-acute beds. Most patients were waiting to be reviewed and discharged by the consultant or waiting for the results of tests before they could be discharged.
There was a significant association between the appropriateness of the admission and appropriateness of the last 24 hours of in-patient care: 40% (157) of those whose admission was assessed as "appropriate" were also assessed as being "appropriately" in hospital in the last 24 hours of care, in comparison with 22% (38) of those whose admission was assessed as "inappropriate" (p < 0.0001).
Associations with appropriateness of admission
A selection of the characteristics and circumstances of the patients are shown in Table 3 . There were no significant associations (with chi- Tables 4-6 show that a small number of the physical variables were associated with appropriateness of admission, specifically the number of days the patient reported "taking it easy" 1 -post discharge. Patients whose admission was assessed as "appropriate" were slightly more likely to be still "taking it easy" at the time of the follow-up interview 7-10 days after discharge than those assessed as inappropriate (/?< 0.01).
Patients whose admission was assessed as "appropriate" also were slightly more likely to assess themselves as functionally able prior to the admission. This was only statistically sig- nificant in relation to climbing stairs and washing clothes, there were no differences between appropriate and inappropriate cases after discharge. Although these two associations were statistically significant at the p< 0.01 level, it is possible that they occurred by chance due to the large number of statistical tests performed. There were no significant associations with appropriateness and use of, or reported need for, health and social services (e.g. district nurse, home help, meals on wheels).
Associations with appropriateness of the last full day of care preceding discharge
There were few associations with the appropriateness of day of care (last 24 hours). There was a significant association between appropri- ateness of day of care and household size, with inappropriate cases being more likely to live alone (p<0.01) ( Table 3) . Appropriate cases were slightly more likely to say they did not "take it easy" at all post-discharge (p<0.05). These cases were also more likely to assess themselves as functionally able before the admission in relation to bathing, climbing stairs, getting outdoors, lifting heavy objects, and after the discharge in relation to bathing, lifting, washing clothes and shopping (p < 0.05-< 0.01) (see Tables 4-6 ).
In addition, patients whose day of care had been assessed as inappropriate were more likely than others to report, post discharge, that they wanted (more) help from a home help ( There were no associations between appropriateness of day of care and length of stay, whether or not a discharge plan was used with the patient, and whether or not the discharge planning co-ordinator had been involved in the discharge. While there were no associations with appropriateness and the reasons for the admission, 28% (19) of "inappropriate" cases had a delayed discharge because they were waiting for medication from the pharmacy, in comparison with 10% (3) of appropriate cases (p<0.05). Twenty-six per cent of patients assessed as "appropriate" had delayed discharges because their condition had worsened, in comparison with 12% (8) of "inappropriate" cases.
Eighty-two per cent (500) of the total sample reported that they had been given a definite discharge date whilst in hospital. Eighty-one per cent of these (406) said that this date was the day on which they were discharged. Table 7 shows the reasons reported by patients for discharge delays (for those given a prior discharge date and for a few who were unsure if they had been given a definite, rather than approximate, date), and this sheds further light on the reasons for inappropriate bed use on the day of care assessed. The main reasons for delay were; waiting for laboratory results, waiting for medication and worsening of condition. There were no associations between these reasons for delayed discharge and length of stay.
Patients did not necessarily perceive that they were inappropriately in hospital. Over twothirds of the patients in this study reported that they felt that their length of stay was "about right", with just 12% reporting that it was too long.
It is possible that case-mix might have affected length of stay and appropriateness. However, there were no significant associations between health status (i.e. as an indicator of case-mix) and appropriateness of the last 24 hours of care, nor with appropriateness of the admission when controlling for length of stay. Table 8 shows these distributions for the last 24 hours of care (19) (2) (6) (6) (1)
•Responses equal more than 111 as some respondents gave more than one reason. (the distributions in relation to the appropriateness of the admission were similar). There were also no longer any associations between appropriateness and functional ability when controlling for length of stay, although the smaller numbers within subgroups could have reduced the chances of obtaining significant findings due to lack of power.
DISCUSSION
In the study reported here, over two-thirds of admissions were assessed as "appropriate", while just one-third of patients were assessed as "appropriately" in hospital on the day of care assessed (24 hours prior to discharge). This second appropriateness rate is low, and raises the question of whether these patients could have been discharged earlier. However, patients did not necessarily perceive that they were inappropriately in hospital. The study reported here is unique in its inclusion of patient interview data. Over two-thirds of the patients in this study reported that they felt that their length of stay was "about right", with just 12% reporting that it was too long.
Appropriateness rates for both admission and day of care were lower than in other British studies [2, 6] and, while the latter may be explained by the selection here of the day preceding discharge for review, it could be said that such an assessment will most accurately demonstrate the efficiency or otherwise with which patients are discharged (once the medical need for hospitalization no longer applies). In the study reported here, evidence from a review of the patients' notes and data from patients' own self-reports shows that there is clearly considerable room for improvement. Delays due to waiting for medications from pharmacy, results of investigations and review by the consultant, suggest that inappropriateness rates could be reduced through increased efficiency or increased provision in these areas.
The few associations with the inappropriateness of the last 24 hours of in-patient care suggests that these patients can be identified by their greater likelihood of living alone, their slightly greater frailty and greater reported need of help from social services post-discharge. The associations with the characteristics of the patient confirm the stereotype of the "difficultto-discharge" patient -the frailer patient in need of social, rather than health, care. While these variables explain only a relatively small part of the variation, they do support the need for better liaison between health and social services, and the more timely provision of community social services, if inappropriate use of hospital resources is to be reduced. This would lead to savings in the long term, in both the health and social services budgets -the longer frail patients are immobilized or bedbound, the greater their probability of long-term weakening of muscle function, and hence of greater dependency and need for help. While the literature reports that social circumstances are apparently poor predictors of re-admission or 552 A. Houghton et al. length of hospital stay [17, 18] , they are apparently partly predictive of appropriateness of hospital stay.
Homelessness has been one of the most consistently associated factors [14] , although there were too few homeless people in this sample to test this here. On the whole, the determinants of inappropriate hospital use have not been established conclusively [10] .
The findings presented here on appropriateness of admission contrast strongly with those of Victor and Khakoo [2] . Both studies were of London-based hospitals, but whereas Victor and Khakoo reported that less than 1 % of admissions were inappropriate, the study presented here reported that 31% were inappropriate, and also that 66% of the last days of stay were inappropriate. The main reason for this discrepancy is probably the use of different instruments. Although Victor and Khakoo reported that their measure of appropriateness (the Modified Oxford Bed Study Instrument) was "similar to" the AEP used here, their instrument contained only nine criteria of appropriateness, while the original AEP (used for the study reported here) has 17 criteria, which are also more stringently denned. For example, the former instrument contains no definition of the term "life-threatening", which can cover a wide range of conditions. Also, this adapted instrument includes the term "any (invasive) investigative procedure", which is a very broad criterion, unlike the AEP which specifies that the procedure should require facilities "only available in hospital". A high level of disagreement is inevitable with such loosely defined criteria. Therefore, the two studies are not comparable. This difference in applied criteria is probably the source of the discrepancy between studies, and points to the danger of using modified instruments and then making comparisons between studies. Another reason for the discrepancy between these studies could be the population of study. The hospital in the study presented here, while forming part of a teaching group, also acted as the local hospital for residents of the district, many of whom fall into the lower socio-economic group. The area of this study is one of the most socially deprived in the country, according to census data. Unsuitable housing and lack of adequate home support generally are believed to be associated with a higher proportion of inappropriate admissions. On the other hand, our social indicators (e.g. housing tenure and social class) did not detect this. However, without information on the catchment population in Victor and Khakoo's study, it is not possible to discuss the extent to which such factors may have intervened to account for some of the differences in findings, or to speculate about whether the indicators in the current study may have been insensitive.
The findings presented here have implications for the need for closer co-operation between services. This study took place before, during and after the implementation of the British NHS and Community Care Act [19] , which should have led to better assessment of patients' needs for home care. Analyses showed that length of stay, service use, assessment for discharge and appropriateness of day of care were not affected by this national policy. In summary, the results of this study point to the need for improved services and efficiency in two main areas. Firstly, there is a clear need for non-acute bed provision or, alternatively, an acceptance that acute beds are really a mixture of acute and non-acute beds. Secondly, more efficient discharge planning is required, including better liaison and co-ordination between the different sectors. Over a longer time period, correcting the root causes of inappropriateness should, together with a more intensive use of community services, lead to a decline in this need for non-acute beds.
To conclude, the measurement of appropriateness is fraught with methodological difficulties in relation to study design and sampling [20] . The concept of appropriateness upon which the AEP is based is limited to the appropriateness and effectiveness of care and does not include the "humanity of care" [21] . Also, the instrument itself requires more testing in relation to the reported need, in some European countries, to modify the US criteria of appropriateness (e.g. in relation to the threshold for body temperature for fever necessitating hospitalization, vital sign monitoring, intramuscular injections) [21] . Finally, comparisons between studies require great caution given that differences in appropriateness ratings are found depending on whether retrospective or concurrent administration of the instrument was carried out (e.g. due to gaps in medical records) [13] . The AEP is valuable as a
